DIPOLE-EXCHANGE SURFACE WAVE DISPERSION AND LOSS FOR A METALLIZED FERRITE FILM
film systems appear to offer desirable device characteristics. Recent studies have been made in order to determine the rather complex behavior of the surface wave spectrum when both dipolar and exchange interactions are considered [2] .
We consider here some of the dispersive and loss characteristics of the conductor-on-magnetic system including both dipolar and exchange interactions.
Consider a metallized insulating ferromagnetic film which is infinite in the y-z plane and extends from x = 0 to x = S. The non-magnetic conducting film with skin depth S extends from x = 0 to x = -d.
In order to simplify the theory presented here, we approximate the conductor-magnetic system by two semi-infinite films (i. e., S -, d + co) and discuss only surface waves propagating in the + y direction with propagation constant5 The theoretical results derived for this model apply to the finite thickness film system when f % 1/S and d 5> 6. The behavior of the surface waves for f 5 1/S and d 5 6 have been discussed elsewhere [5] .
Propagation effects and displacement currents may be neglected for most film systems of practical interest.
When dipolar and exchange interactions are included for the ferromagnetic film the magnetic potential 
-I C~ = a(r + rl), r = ( a 2 + $)%, r' = 52, + af2 + $ and Q,,, = Q, + af 4-IC:,3 .
The imaginary part of Q, determined from eq. (2), gives the surface wave losses. These losses stem from two quite different sources. The first is a conduction loss which arises from the penetration of the electric field E into the conductor. The second type, exchange loss, arises from the decay of the surface wave into the bulk continuum of spin waves.
For yttrium iron garnet a z 2.6 x lo-'' cm2 so that lc is small for values off i lo5 cm-l. If a = 0 (no exchange interaction), then the solution of eq. (8) is 52 = 52, + tions for f 5 1/S has been discussed elsewhere [5] .
The results are shown schematically in figure 1 by the curve segments GB', CG', DG', GF' E and GE' E.
For f 5 lo5 cm-I we can obtain approximate solutions of eq. (2) by power series expansion in K.
We find that where Consider YIG (yttrium iron garnet) with in contact with a conducting film have 6 -cm.
Since 6 9 a%, the effects of exchange will be important only for large values of x. Therefore, we may obtain a simple result for o2 and w3 by evaluating these terms This type of situation is illustrated by the curve vior of this type of system is illustrated by the segment AC' C. For the other extreme 6 -S % a% curve GF' E.
